Enhancement of radiosensitivity by 5-Aza-CdR through activation of G2/M checkpoint response and apoptosis in osteosarcoma cells.
Radiation resistance is a major problem preventing successful treatment. Therefore, identifying sensitizers is vitally important for radiotherapy success. Epigenetic events such as DNA methylation have been proposed to mediate the sensitivity of tumor therapy. In this study, we investigated the influence of demethylating agent 5-Aza-2'-deoxycytidine (5-Aza-CdR) on the radiosensitivity of human osteosarcoma cell lines. 5-Aza-CdR was capable of sensitizing three osteosarcoma cells to irradiation in a time-dependent manner, with the maximum effect attained by 48 h. Pretreatment with 5-Aza-CdR synchronized cells in G2/M phase of the cell cycle and enhanced irradiation-induced apoptosis compared with irradiation alone in SaOS2, HOS, and U2OS cells. Moreover, 5-Aza-CdR restored mRNA expressions of 14-3-3σ, CHK2, and DAPK-1 in the three cells, accompanied with demethylation of their promoters. These findings demonstrate that demethylation with 5-Aza-CdR increases radiosensitivity in some osteosarcoma cells through arresting cells at G2/M phase and increasing apoptosis, which is partly mediated by upregulation of 14-3-3σ, CHK2, and DAPK-1 genes, suggesting that 5-Aza-CdR may be a potential radiosensitizer to improve the therapy effect in osteosarcoma.